Escherichia coli meningitis recently with the discovery that strains invading the cerebrospinal fluid (CSF) of newborn infants are encapsulated, and that over 80% of them possess the capsular polysaccharide Kl antigen (Robbins et al., 1974; Schiffer et al., 1976) . Ventriculitis is a well known accompaniment of neonatal meningitis (Berman and Banker, 1966) , making it essential that adequate levels of the antibacterial drugs used in treatment reach this area. A case of relapsing E. coli KI antigen meningitis in a newborn infant is presented which illustrates these points.
Case report A male infant was born elsewhere at 32 weeks' gestation to a primiparous Sikh woman who had been treated with ampicillin for a suspected urinary tract infection and whose postdelivery high vaginal swabs grew E. coli, later discovered to be resistant to ampicillin.
The As soon as Gram-negative rods were seen on the CSF film, treatnment was started. Ampicillin 50 mg/kg and gentamicin 2 5 mg/kg were given 12-hourly intravenously and gentamicin 1 mg instilled daily into the lumbar theca. On the third treatment day (age 6 days) ampicillin was stopped when E. coli cultured from the CSF was reported to be resistant to this drug. On the same day lumbar puncture failed, and chloramphenicol 12 5 mg/kg was given 12-hourly because of its good CSF penetrance. Subsequent lumbar punctures produced sterile CSF and a total of 9 intrathecal doses of gentamicin were given. The systemic therapy was changed to 8-hourly on the 7th postnatal day and continued for 16 days in all (see Fig.) . Serum gentamicin levels on the fourth treatment day, 2 and 12 hours after a dose, were 6 5 ,ag/ml and 3-5 ,ag/ml; and CSF levels 24 hours after an intrathecal dose ranged from 4 ,vg/ml to 7 fig/ml (Fig.) .
On the 25th day of life (6 days after stopping systemic therapy) he was noted to be irritable and had one small vomit. Lumbar puncture showed turbid CSF with a raised white cell count and cultured E. coli with the same characteristics as before. I mmol/ltsJ18 mg/100 ml.
oral therapy was given. Gentamicin 2 mg was instilled daily into the left and right lateral ventricles alternately for 8 consecutive days with rapid sterilization of the ventricular CSF, the levels 24 hours after a dose ranging from 4 ,ug/ml to 9 ,ug/ml ( Fig.) . The infant was discharged well at 40 weeks' gestational age behaving normally and weighing 3010 g (10-25th centile) and head circumference 33 cm (25-50th centile). At 3* months (8 weeks post-term) he had been smiling for 6 A third important point is the persistence of ventriculitis and the efficacy of antimicrobial therapy in this condition. It is likely that this infant had a low grade ventriculitis when the lumbar fluid became sterile initially, and when it showed even 24 hours after instillation adequate levels of gentamicin. It has been reported that in neonatal meningitis caused by Gram-positive organisms the CSF is sterilized promptly, in contrast to the significantly longer duration of positive cultures when Gramnegative organisms are involved (McCracken, 1972 ). An important reason for this may be that conventional doses of systemic penicillin for example, give levels in the CSF 10 to 100 times higher than the minimum inhibitory concentration (MIC) required for the commoner Gram-positive organisms, whereas the aminoglycosides in similar circumstances may only just reach the MIC for Gram-negative organisms (McCracken, 1972) . Kaiser and McGee (1975) have shown in adults and older children that lumbar instillation of gentamicin does not give adequate ventricular levels, presumably because the direction of CSF flow is from above downwards. Thus if the aminoglycosides are to be used successfully in neonatal meningitis, given the organisms' susceptibility, they should be instilled directly into the lateral ventricle at least initially. In the case reported here, when the relapse was diagnosed repeated punctures were performed with ease alternating from the left to the right lateral angles of the anterior fontanelle. Though such a procedure may not be without the hazards of needle tracks and subsequent intracerebral cysts (Lorber and Emery, 1964) , in early diagnosed cases it may be needed for a short time only, and may be preferable to the siting of a Salmon-Rich ventriculostomy reservoir for the sampling of CSF and instillation of drugs (Salmon, 1972) . The ratio of cerebral mantle depth to head circumference can be used to estimate gentamicin dosage (Salmon, 1972) . Finally, attention should be drawn to the use of sulphamethoxazole/trimethoprim in the treatment of neonatal meningitis. This drug has been shown to produce high concentrations in CSF, and has been used successfully in infant meningitis after other therapy had failed (Sabel and Brandberg, 1975 
